Characterization of protein tyrosine phosphatase activity in rat liver microsomes: suppressive effect of endogenous regucalcin in transgenic rats.
The role of regucalcin, a regulatory protein in intracellular signaling system, in the regulation of protein phosphatase activity in rat liver microsomes was investigated. Protein phosphatase activity torward phosphotyrosine, phosphoserine, and phosphothreonine was assayed in a reaction mixture containing the microsomal protein. Protein phosphatase activity toward phosphotyrosine was strong as compared with that of the enzyme activity toward phosphoserine and phosphothreonine, indicating the existence of protein tyrosine phosphatase. Protein phosphatase activity toward three phosphoaminoacids was significantly enhanced by the addition of both calcium chloride (10 micro M) and calmodulin (2.5 or 5 micro g/ml) in the reaction mixture. The presence of ethylene glycol bis (2-amino-ethylether) N, N, N', N'-tetracetic acid (EGTA; 0.1, 1 or 2 mM) or trifluoperazine (TFP; 10, 20 or 50 micro M), an antagonist of calmodulin, did not have a significant effect on protein phosphatase activity toward phosphotyrosine without calcium addition. Microsomal protein tyrosine phosphatase activity was not changed by okadaic acid (10(-6)-10(-4) M). The enzyme activity was significantly decreased by vanadate (10, 50 or 100 micro M). The addition of regucalcin (0.25 or 0.5 micro M) in the reaction mixture caused a significant inhibition of protein tyrosine phosphatase activity in liver microsomes. Western blot analysis showed a remarkable increase in regucalcin protein level in the liver microsomes of regucalcin transgenic (TG) rats. Protein tyrosine phosphatase activity was significantly suppressed in the liver microsomes of TG rats. This study demonstrates that protein tyrosine phosphatase activity is found in the liver microsomes, and that the enzyme activity is suppressed by regucalcin.